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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 44-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nguyen et al. (US 6,207,544; hereinafter "Nguyen") in view of Chiu et al. (US 6,333,27; 
hereinafter "Chiu") and Armacost et al. (US 6,051 ,504; hereinafter "Armacost"). 

Nguyen teaches a method for fabricating a nitride spacer of a gate structure. A 
first etch process may be performed using a first etchant gas. The first etch process 
may be discontinued upon removing the portion of the spacer layer, leaving a thin 
spacer layer. The endpoint detection method may be used to detect a removal of a 
portion of a spacer layer having a specific thickness. A second etch process may be 
performed using a second etchant gas. The second etch process may be configured to 
remove the thin spacer layer. The second etch process may be discontinued when the 
second etch process has continued for a predetermined period time. The etching may 
be performed in-situ. The second etch process is configured to remove the thin spacer 
layer, leaving the spacer for the gate structure (col. 5, lines 10-17, col. 6, lines 28-40). 
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Nguyen teaches that the endpoint of etching may be determined using traditional 
optical spectrometers (col. 6, lines 10-12). The claimed invention differs from Nguyen 
by specifying using interferometry for first etch endpoint detection and using non- 
interferometry for second etch endpoint detection. However, they are common methods 
for endpoint detection in dry etching process. In a method of multi-step plasma etch 
method, Chiu teaches using first plasma etch method and using first detection 
apparatus (such as interfermetry) to partially etch a microelectronic layer and employing 
second plasma etch employing a second detection apparatus (such as plasma / optical 
emission spectroscopy, so-called non-lEP) in order to accurately determine the 
endpoint of plasma etching, measure /control the thickness (abstract, col. 2, lines 44-66; 
col. 12, lines 23-28). Hence, it would have been obvious to one with ordinary skilled in 
the art to use said two-step etching and endpoint detection of Chiu in the process of 
Nguyen because Chiu teaches that to do so would accurately determine the endpoint of 
plasma etching, measure /control the thickness. Furthermore, it would have been 
obvious to one with ordinary skilled in the art to use commonly used endpoint detection 
methods in the plasma etching process when required, see Maydan et al. (US 
4,618,262) and Gardner et al. (US 5,912,188) as evidences in the record for the 
commonly used interferometry and non-interferometry (non IEP) methods for etching 
endpoint detection. Unlike the claimed invention, the combined Nguyen and Chiu 
doesn't teach the claimed etchant. In a method of etching silicon nitride, Armacost 
teaches that the etchant of C 2 F 6 , CH 2 F 2 , and 0 2 may be used to etch silicon nitride layer 
from a multiplayer structure in order to etch high aspect ratio silicon nitride and avoid 
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loss of image integrity (abstract; col. 2). Hence, it would have been obvious to one with 
ordinary skilled in the art to use the etchant of Armacost in the process of the combined 
prior art so as to etch high aspect ratio silicon nitride and avoid loss of image integrity. 

As to dependent claim 47, with the interferometry method, It would have been 
obvious to one with ordinary skilled in the art to determine the thickness of an etch 
depth during the etch operation implementing the distance between consecutive 
maximum intensities. 

The above-cited claims differ from the combined prior art of Nguyen, Chiu, and 
Armacost by specifying various compositions /concentration (such as percentages of 
volume of etchants). However, same were known to be result effective variables and 
commonly determined by routine experiment. The process of conducting routine 
experimentations so as to produce an expected result is obvious to one of ordinary skill 
in the art.). A person having ordinary skill in the art would have found it obvious to 
modify the combined prior art by performing routine experiments (by using various 
compositions/ concentrations) to obtain optimal result. See Loewenstein (US 5,741 ,396; 
col.8, lines 3-12 and Figures) and Demmin (US 6,635,185; Col. 7, lines 5-25) in the 
record as evidences. 

3. Claims 44-49 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Yu 
et al. (US 6,277,700; hereinafter 'Yu") in view of Chiu et al. (US 6,333,27; hereinafter 
"Chiu") and Armacost et al. (US 6,051,504; hereinafter "Armacost"). 
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Yu teaches a method for fabricating a nitride spacer of a gate structure. A first 
etch process may be performed using a first etchant gas. The first etch process may be 
discontinued upon removing the portion of the spacer layer, leaving a thin spacer layer. 
The endpoint detection method may be used to detect a removal of a portion of a 
spacer layer having a specific thickness. A second etch process may be performed 
using a second etchant gas. The second etch process may be configured to remove the 
thin spacer layer. The second etch process may be discontinued when the second etch 
process has continued for a predetermined period time. The etching may be performed 
in-situ. The second etch process is configured to remove the thin spacer layer, leaving 
the spacer for the gate structure (col.1, lines 64 through col. 2, lines 60). 

Yu teaches that the endpoint of etching may be determined with endpoint 
detection (col. 2, lines 58-59). The claimed invention differs from Yu by specifying using 
interferometry for first etch endpoint detection and using non-interferometry for second 
etch endpoint detection. However, they are common methods for endpoint detection in 
dry etching process. In a method of multi-step plasma etch method, Chiu teaches using 
first plasma etch method and using first detection apparatus (such as interfermetry) to 
partially etch a microelectronic layer and employing second plasma etch employing a 
second detection apparatus (such as plasma / optical emission spectroscopy, so-called 
non-lEP) in order to accurately determine the endpoint of plasma etching, measure / 
control the thickness (abstract, col. 2, lines 44-66; col. 12, lines 23-28). Hence, it would 
have been obvious to one with ordinary skilled in the art to use said two-step etching 
and endpoint detection of Chiu in the process of Yu because Chiu teaches that to do so 
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would accurately determine the endpoint of plasma etching, measure / control the 
thickness. Furthermore, it would have been obvious to one with ordinary skilled in the 
art to use commonly used endpoint detection methods in the plasma etching process 
when required, see Maydan etal. (US 4,618,262) and Gardner et al. (US 5,912,188) as 
evidences in the record for the commonly used interferometry and non-interferometry 
methods for etching endpoint detection. Unlike the claimed invention, the combined Yu 
and Chiu doesn't teach the claimed etchant. Armacost teaches that the etchant of C2F6, 
CH2F2, and O2 may be used to etch silicon nitride layer from a multiplayer structure in 
order to etch high aspect ratio silicon nitride and avoid loss of image integrity (abstract; 
col. 2). Hence, it would have been obvious to one with ordinary skilled in the art to use 
the etchant of Armacost in the process of the combined prior art so as to etch high 
aspect ratio silicon nitride and avoid loss of image integrity. 

As to dependent claim 47, with the interferometry method, It would have been 
obvious to one with ordinary skilled in the art to determine the thickness of an etch 
depth during the etch operation implementing the distance between consecutive 
maximum intensities. 

The above-cited claims differ from the combined prior art of Yu, Chiu, and 
Armacost by specifying various compositions /concentration (such as percentages of 
volume of etchants). However, same were known to be result effective variables and 
commonly determined by routine experiment. The process of conducting routine 
experimentations so as to produce an expected result is obvious to one of ordinary skill 
in the art.). A person having ordinary skill in the art would have found it obvious to 
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modify the combined prior art by performing routine experiments (by using various 
compositions/ concentrations) to obtain optimal result. See Loewenstein (US 5,741,396; 
col.8, lines 3-12 and Figures) and Demmin (US 6,635,185; Col. 7, lines 5-25) in the 
record as evidences. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Maydan et al. (US 4,618,262) teach the commonly used 
interferometry method for etching endpoint detection. Gardner et al. (US 5,912,188) 
show that four common methods for determining the endpoint of dry etching process 
including interferometry and optical emission spectroscopy (col. 2, lines 9-16). Rutzke 
(US 6,122,050) teaches that plasma -optical emission spectrometer is a species of 
plasma spectrometer (col. 1, lines 35-58). Loewenstein (US 5,741,396) discloses that 
etch rate and selectivity as function of composition ratio of etchants, also 
teaches to vary pressure, temperature and gas flow see col.8, lines 3-12 and 
Figures. Demmin (US 6,635,185; Col. 7, lines 5-25) teaches that one skilled in the 
art of plasma etching and cleaning may vary type of plasma etching, composition, 
flow rate, temperature, and pressure accordingly to etch a desired material 
satisfactorily. 

Allowable Subject Matter 

5. Claims 26-43 are allowed. 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kin-Chan Chen whose telephone number is (571) 272- 
1461 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). ^_^^= == " 
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